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Executive Summary

The shoreline within the study area continues to change through natural processes of erosion and
accretion. This change is most evident follow ing severe storms w hich occur during periods of high
lake levels. How ever, these processes continue to change the shoreline even under low er w ater
levels and the change is most often irreversible. As this change occurs, costly protection works can
become necessary to protect homes and cottages constructed in close proximity to the shoreline.
Even with protection works, some properties continue to experience recurring erosion damages.
The shoreline hazards concern individual property ow ners, municipalities and the Province of
Ontario. In order to address the issue, the Ministry of Natural Resources prepared guidelines to
assist in the preparation of management plans for the shorelines of the Great Lakes. These
guidelines introduce a prevention approach to reduce and/or eliminate future damages.

The Shoreline Management Plan forms the final step in a process which has involved research,
mapping and public involvement. At the initial stage, it was necessary to gain a better
understanding of the natural processes shaping the shoreline so that informed decisions could be
made on the extent of the hazards and appropriate alternatives to address the hazard. Detailed
topographic mapping was undertaken to assist in the calculation of long term recession rates and to
clearly delineate the erosion hazard. In order to address the requirements of the Conservation
Authority and the needs of the shoreline municipalities, property ow ners, and other government
agencies, a public advisory committee was formed to obtain input from the various groups. The
final Shoreline Management Plan is a reference document w hich incorporates the findings of the
research and addresses the needs of the shoreline community. The SMP is meant to assist the
shoreline municipalities, landowners and the public in making informed choices related to the
shoreline resource.

The Province of Ontario has identified that development in hazardous areas is a matter of provincial
interest and encourages a consistent approach to the issue through policies adopted under the
Planning Act. The shoreline policy has been in development since 1989. During this development,
the policy has undergone various format changes, changes in terminology and level of detail and
flexibility. The basic principles and objectives of the shoreline policy have, how ever, remained
consistent throughout the process with emphasis placed on prevention which is achieved by
directing new development to locations outside of or to less hazardous portions of the shoreline.

The management strategy outlined in the SMP endeavours to address the Provincial Policy in the
context of the existing development types, land uses and natural shoreline processes within the
study area. The Shoreline Management Plan provides the criteria for the delineation of the flooding
and erosion hazard areas, identifies the most hazardous lands, and appropriate development
practices and standards for these areas.

The various forms of protection w orks which have been constructed over the years dong the study
area shoreline have not always been appropriate or effective in addressing the erosion hazard at all
locations. Through the public advisory committee, it was identified that there was a need to
provide property owners with useful technical information to introduce them to the concepts of how
protection w orks are designed and what makes each structure type appropriate for different
conditions. The supporting document entitled "Design Considerations for Shore Protection
Structures” (Baird, 1992), outlines the various design conditions for protection works. The report
also provides a range of management options as alternatives to the construction of costly structural
protection.

The Shoreline Management Plan contains both general and site specific information on the shoreline
resource, the hazards and the appropriate means of addressing the hazards. To encourage this
prevention approach, the Shoreline Management Plan should receive wide distribution and be made
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accessible to shoreline landow ners, potential landowners, municipal representatives and staff, and
the general public at municipal offices and public libraries.



SCRCA Shoreline Management Plan 1
(November 1996)

Section 1 Introduction
1.0 Historical Background of Shoreline Management

Increasing pressure to develop within shoreline areas susceptible to flooding and erosion,
particularly over the last forty years, has resulted in extensive and mounting property damages, risk
to public safety and detrimental impacts to natural shore processes and ecosystems. In the early
seventies, high lake levels in combination with major storm events, resulted in approximately $30
million in flood and erosion damages and land losses along the shorelines of the lower Great Lakes.
Between 1985 and 1987, a return to high lake levels in combination with a minimal number of
storm events, resulted in a marked increase in flood and erosion damages to approximately $60
million. Most damages having been sustained in the same areas w hich had previously experienced
losses. (MNR Shoreline Policy (Draft), July 1992)

In response to the high lake level conditions during the mid-1980's, the Cabinet of the Ontario
Government formed the Ontario Shoreline Management Advisory Committee (SMAC). The
Committee was requested to hold public meetings and seek input on the issue of a long term
approach to the management of shoreline areas, and report to the Ministers of Natural Resources
and Municipal Affairs. Subsequent to public meetings held in 1986, the Committee made several
recommendations including:

1. That the Ministry of Natural Resources (MNR) and the Ministry of Municipal Affairs (MMA) prepare
a joint Policy Statement under Section 3 of the Planning Act to formally recognize Great Lakes
shoreline management in municipal land use planning, and to reflect the Province's significant
interest in the shoreline resource.

2. That the Ministry of Natural Resources prepare a Shoreline Management Plan to assist in consistent
application of shoreline management policies. The Plan will identify regulatory flood and erosion
criteria to define the extent of the hazard lands for regulatory purposes.

3. That the Conservation Aut horities be identified as the agencies responsible for implementation of
the shoreline policies of the Ministry of Natural Resources.

4. That the Conservation Aut horities which border the Great Lakes be required to enact regulations
under Section 28 of the Conservation Authorities Act. These regulations will allow the Authorities
to prohibit or regulate construction of dw ellings and structures and the placing of fill in shoreline
flood and erosion hazard areas.

In December of 1986, the Honourable Vincent G. Kerrio, Minister of Natural Resources, announced
the establishment of a long term provincial shoreline management program. The program was to be
proactive, rather than reactive, emphasizing the implementation of prevention alternatives through
shoreline management.

1.1 Conservation Authority Involvement and Responsibility

Following the recommendations of the Shoreline Management Advisory Committee, the Ministry of
Natural Resources, in February of 1988, conferred full responsibility for reviewing and commenting
on shoreline development planning applications to the conservation authorities bordering the Great
Lakes. Extension of conservation authority official jurisdiction into the Great Lakes system, through
orders-in-council, ensured their legal mandate and responsibility for municipal plan input and review.
To assist and provide direction to the City of Sarnia and the Township of Plympton on management
of their shoreline resources, the St. Clair Region Conservation Authority w as directed to prepare a
shoreline management plan.
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In order to provide the necessary background information to support the preparation of a shoreline
management plan, various studies were completed. The Lake Huron Shoreline Processes Study was
undertaken in cooperation with three conservation authorities with jurisdiction over the southeastern
shore of Lake Huron. The study, completed by F.J. Reinders and Associates Canada Limited in
1989, investigated the natural processes of bluff erosion and sand movement (litt oral drift) occuring
along the shoreline. Shoreline topographic mapping at a scale of 1:2000 was completed under the
Canada/Ontario Hood Damage Reduction Program (FDRP) in 1990. This mapping was based on
aerial photographs taken in April of 1988 and is available in a hard copy (paper) and digital format.
The Lake Huron Shoreline Erosion Hazard Delineation Study, completed by Reinders and Geomatics
International in 1991, compared historical shoreline information to determine long term recession
rates for the study area.

To assist in the development of the SMP, the Conservation Authority formed a project committee in
1991 which came to be know n as the Shoreline Management Advisory Committee. This Committee
had membership composed of Conservation Authority directors, municipal and Conservation
Authority staff, and shoreline residents and was established to direct and provide input into the
SMP.

1.2 Outline of Shoreline Management Plan (SMP)

The principal goals of a SMP are to minimize the risks to life and property damage from flooding,
erosion and associated hazards along the shoreline, and to ensure that shoreline development
adequately addresses flooding and erosion hazards through a combination of public and private
management and development alternatives. In order to develop a comprehensive, coordinated
approach to shoreline management, the SMP must give direct recognition to local shoreline
processes and characteristics and associated flood and erosion risks. In addition, the SMP is
intended to act as a reference document through w hich informed land use planning decisions can be
made. To achieve these objectives, the SMP will utilize mapping to identify areas subject to
flooding, erosion, storm damage and bluff instability and recommend appropriat e setbacks for new
development. In addition, the SMP will address existing development by providing management
options and, direction and guidance on protection works alternatives.

1.2.1 Ministry of Natural Resources (MNR) Guidelines

To assist in the development of shoreline management plans in Ontario and provide a common
planning framework around the Great Lakes, the MNR prepared the document entitled Guidelines for
Developing Great Lakes Shoreline Management Plans (1987). The Guidelines outline six (6)
components including:

Prevention

- The identification and implementation of development controls to prevent flood and erosion
threats to new development. Existing implementation mechanisms possible through the Planning
Act and the Conservation Authorities Act.

Protection
- The identification of areas which may require capital works to prevent threats to existing
development.

Emergency Response

- The initial responsibility for reacting to emergencies is at the locd level. Municipalities are
encouraged to prepare or amend existing emergency plans to provide for emergency action
related to shoreline situations.
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Public Information
- The development of a public information program emphasizing the dissemination of information
and education of the general public to aid in the shoreline management planning process.

Environment
- The preliminary assessment of potential short and long term effects to terrestrial and aquatic
ecosystems.

Monitoring

- The identification of any changes over time to local conditions which may adversely effect
shoreline management programs and the identification of any necessary modifications to the
shoreline management plan.

1.2.2 Addressing Local Issues

The issues specific to the study area shoreline were identified with the assistance of the Shoreline
Management Advisory Committee and reflect local conditions and concerns as follows:

Shoreline Erosion/Wave Damage

The long term recession of the bluffs and banks threatens existing development and may limit future
development along the study area shordine. The erosion of the sand beaches which front the
backshore bluffs reduces the recreational value of the shoreline and the ability of the beaches to
protect the backshore area. Severe storms often occuring during periods of high lake levels, have
resulted in wave impact damage to public and private shoreline protection works and property.
Efforts to protect the backshore from erosion and assist in beach development have met with
limited success and have often created additional problems such as:

- adverse dow ndrift impacts, both local and regional due to the reduction in the supply of sand to
the shoreline.

- nearshore lakebottom erosion accelerated by w ave reflection of vertical seawalls.

- safety hazards, poor aesthetics and reduced utility of the shoreline due to exposed steel, broken
concrete debris on beaches and groy ne construction across beaches.

The extent and recurring nature of the problem has been demonstrated by long term recession of
the shoreline and damage to protection works and property during historical storm events during
November 1913, June 1953, March 1973, November 1983 and November 1986. Shoreline erosion
protection w orks which are properly designed and constructed to address long term bluff recession
and w ave damage are expensive and generally not within the financial resources of private
landowners. Generally, the protection w orks constructed within the study area represent relatively
low cost alternatives which provide limited protection over a short design life.

Runoff/Drainage (Surface and Groundwater)

Runoff and groundwater may be contributing factors to bluff erosion over a significant portion of
the eroding bluffs within the study area. Surface runoff causes erosion of material from

unv egetated bluff faces. Groundw ater flow and seepage through the bluff face reduces soil shear
strength and contributes to bluff slumping and long term recession. Agricultural and municipal
drains have caused the formation of gullies. Bluff regrading, revegetation and extensive drainage
systems are expensive measures particularly in high bluff areas w here seepage areas are located
well down the bank. However, low cost measures to address surface runoff and shallow
groundw ater seepage have been used extensively along the study area.
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Public Access to and Recreational Use of Shoreline

Public access to the shoreline within the study area is limited to six public parks and several
municipal road allowances running parallel to the shoreline or intersecting the shoreline. Information
on the location and characteristics of these access points should be available to all municipal
residents. In addition, these existing areas should be maintained in public ownership and upgraded
where necessary for the benefit of the general public.

1.2.3 Shoreline Management Plan Components

The requirements for shoreline management plans outlined by the MNR guidelines and the issues of
local concern are similar and can be addressed as follow s:

1.

Prevention of damage to future development through the use of setbacks and guidelines which
can be incorporated into existing municipal planning documents. Under Section 3, the Shoreline
Management Strategy addresses new development (multi-lot subdivision, redevelopment of
existing lots, reconstruction of existing dwellings). Development guidelines incorporate setbacks
to ensure that development does not become prematurely at risk due to shoreline erosion.
Setbacks are based on local conditions associated within long term recession rates and,
shoreline characteristics and processes. Under Section 4, Community Prescriptions describe
shoreline characteristics and provide detailed mapping showing the extent of erosion hazard
areas.

. Protection of existing development recognizing the high cost of engineered structures, potential

impacts on adjacent properties and natural shoreline processes. Section 2 provides a description
of the natural shoreline processes and discusses the erosion hazards. General recommendations
are provided on shoreline erosion protection works. The supporting document "Design
Considerations for Shore Protection Structures (1992)" provides a more detailed discussion with
an outline of management alternatives and protection works design conditions.

Emergency response to erosion events causing significant damage to shoreline properties and
protection works. Under Section 5, the roles and responsibilities of the various agencies
regarding emergency planning are outlined.

Public information through input from the Shoreline Management Advisory Committee, public
presentation and distribution of the SMP. Section 6 of the SMP outlines the public involvement
undertaken as part of the planning process.

Environmental issues related to the potential impacts of shoreline erosion protection works and
bluff stabilization w orks on aquatic ecosystems. The supporting document "Design
Considerations for Shore Protection Structures (1992)" describes existing environmental
legislation and outlines approval requirements.

Monitoring of the shoreline can assist in the recognition of changes to the shoreline and
verification of the extent of the erosion hazards. Section 5 outlines existing monitoring
programs and provides recommendations on ot her issues and appropriate monitoring techniques.
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1.2.4 Overall Objectives of the Shoreline Management Plan
1. Identify and provide technical documentation on the shoreline hazards.

2. Delineate the shoreline hazard area and provide guidelines which direct new development outside
hazard areas.

3. Provide an outline of management alternatives and protection w orks design considerations.

4. To recognize the continuing economic development of the shoreline area and provide technical
information w hich will assist in effective planning thereby maintaining the high quality of life and
state of the shoreline resources in the region.

1.2.5 Implementation of the Shoreline Management Plan

The method of SMP implementation and level of support is to be the decision of the municipalities
that share lakeshore frontage, namely the City of Sarnia and the Township of Plympton. However,
it is recommended that the SMP be considered for adoption by the shoreline municipalities and the
County of Lambton Department of Planning and Development. Reference to the SMP by planning
staff should provide for consistent incorporation of SMP principles into the planning documents (ie.
zoning by-laws, secondary plans and official plans) of shoreline municipalities.

Review of the SMP by the general public, through various means, is encouraged and should be
achieved with the support of all participants involved in preparation of the SMP.
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Section 2 Understanding the Lake Huron Shoreline

2.0 Study Area Description

The study area contains approximately 32 kilometres of the Lake Huron shoreline from the

Bluew ater Bridge in Point Edward northeast to the Plympton Tow nship tow nline with Bosanqu et
Township at Hillsboro Beach (Figure 1). The study area includes the shorelines of the City of Sarnia
and the Township of Plympton within the County of Lambton. The lands immediately north of the
Bluew ater Bridge to the Lambton Water Treatment Plant are located within the Village of Point
Edward. These lands are hardened against erosion by engineered protection works. The property
contains a municipal park and is designated for passive open space uses in the landuse planning
documents. There are no anticipated development issues associated with these lands over the long
term and therefore they are not addressed in the SMP.

The geomorphic interface between the shorelines of the St. Clair River and Lake Huron is located in
the vicinity of the Bluewater Bridge. In this area the principal influence over littoral processes
changes from w ave action to hydraulic flows. On the lake, the sediments (sand) are moved along
the shoreline by currents created by the action of waves. Once entering the river these same
sediments are moved by currents created by the flow of water.

The shoreline is alinear corridor where connected green spaces can be enhanced by supporting the
creation and maintenance of various parks and trail systems. There are several existing public parks
in the study area including Canatara Park, Huron View Park and Wildwood Park in the City of Sarnia
and C.J. McEwen Conservation Area and Highland Glen Conservation Area in Plympton Township.
In addition, there are several local parks located where municipal road allowances meet the
shoreline. Baxter Park, located at the north end of Colborne Road, is an example of this type of
park in Sarnia. In Plympton Tow nship, the Village of Errol has local parks located at the north ends
of Main Street and Frances Street.

Within the City of Sarniathere are three linear trail systems including the Point Edward Waterfront
Park and Trail, the Old Lakeshore Road in Brights Grove and the Howard Watson Nature Trail. The
Old Lakeshore Road contains approximately 4.5 kilometres of publicly owned road allowance
stretching from Telfer Road to Cow Creek. The trail crosses the outlet of the Perch Creek (Cull
Drain) over the Old Lakeshore Road steel truss bridge in Lot 24 w hich has been closed to vehicle
traffic. The trail alternates between paved roadw ay and paved pathway. Intwo areas the trail has
been abandoned and the lands are maintained by the adjacent private property owners.

The Howard Watson Nature Trail is located within the abandoned C.N. Railway right-of-w ay and
extends approximately 12 kilometres from Wiltshire Park to Mandaumin Road. The trail is crossed
by several municipal roads and two w atercourses. These features provide linkages to the shoreline.

2.1 Natural Processes Shaping the Shoreline

The study area shoreline can be classified into tw o general reaches. To the northeast of Brights
Grove, the shoreline typically consists of cohesive bluffs of low to moderate height fronted by
narrow beaches, and in places, extensive shoreline protection works. To the southw est of Brights
Grove, the shoreline typically consists of vegetated dunes fronted by beaches of varying widths.
The entire shoreline within this latter reach is protected by an extensive series of groynes, seawalls
and revetments. Erosion of the shoreline varies from limited to severe within both reaches, and is
dependent on a number of factors, including the nearshore wave climate, the composition of the
shoreline and nearshore lake bottom, and the extent and quality of existing shoreline protection
works.



SCRCA Shoreline Management Plan 8
(November 1996)

Erosion of the bluffs to the northeast of Brights Grove, as well as erosion of the nearshore lake
bottom at locations throughout the study area, supplies sediment (clay, silt, sand and gravel) to the
shore zone. These materials are transported by wave action and currents. The finer sediments
(clay and silt) are carried in suspension and tend to deposit offshore in deep water, while the
coarser sediments (sand and gravel) are transported along the shoreline and form beaches and bars.
The extent of these features is dependent on a number of factors, including the supply of sand and
gravel to a particular location and the nearshore wave climate and water depths.

Due to the wave climate and shoreline orientation in the study area, the net transport of sand is
from northeast to southwest. In addition, the rate of sand transport along the shoreline is limited by
the supply of sand from updrift erosion. The beaches represent an equilibrium condition between
the nearshore wave climate and this limited supply of sand. In addition, the beaches are dynamic in
nature, and respond to varying w ater levels and wave conditions through cross-shore transport and
beach profile adjustment. The dynamic nature of the beaches is an important consideration in the
design of shoreline erosion protection w orks.

The construction of shoreline protection works will reduce the supply of sand to the downdrift
shoreline through reduced erosion rates, and may interfere with the natural longshore transport
processes. As such, the continuing construction of shoreline protection works may have a
significant impact on the downdrift shoreline. This is an important consideration in the management
of the study area shoreline.

2.2 Shoreline Erosion

Although wave action at the shoreline is the dominant force in the evolution of the shoreline, the
response of the shoreline to wave action depends on the composition of the soil at the shoreline
and on the nearshore lake bottom. In fact, the erosion of the shoreline is preceded by, and
controlled by, a slow but continuing erosion of the nearshore lake bottom. The presence of an
erosion-resistant material on the nearshore lake bottom (in depths less than approximately 2 metres)
and at the base of the bluff results in a relatively stable shoreline, while the presence of an erodible
material on the nearshore lake bottom and at the base of the bluff results in an eroding shoreline
(and nearshore lake bottom).

Only limited data describing the composition of the nearshore lake bottom is available in this area
(for example, Rukavina, 1988). However, limited diver observations collected in the summer of
1991 indicate good correlation betw een the composition of the nearshore lake bottom and the
shoreline erosion. Specifically, in the area known as Wees Beach (Colborne Road) in Sarnia, the
lake bottom is completely covered by a "lag deposit" of gravel and cobbles. This material is the
byproduct of erosion (over many years) of a stoney till (Rannoch till) which comprises the lakebed in
this area. Historically, wave action has eroded the surrounding clay matrix, leaving the gravel and
cobbles as a protective layer. This layer effectively stabilizes the lake bottom, and limits erosion of
the shoreline in these areas. On the other hand, in the vicinity of Rainbow Cove (Huron Shores
Drive) and Brights Grove, in Sarnia, the lakebed consists of a relatively soft till (St. Joseph till); this
material contains very little gravel and cobbles, and is readily eroded by wave action. As a result,
the nearshore area has become progressively deeper over time, resulting in severe shoreline erosion
and considerable damage to existing shoreline protection works in this area.

Clearly, the design of shore protection structures must consider the erosion of the nearshore lake
bottom. Specifically, erosion of the lakebed in front of a structure may result in undermining of the
structure, leading to damage and perhaps failure of the structure. In addition, this process will
result in deeper water in front of the structure, thus allowing larger waves to attack the structure in
the future. Both of these factors must be considered in the design of shoreline erosion protection
works.
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2.3 Protection Works

Along the shoreline of the study area it will become increasing necessary to balance the desire to
maintain (and enhance if possible) the existing sand beaches along the shoreline with the increasing
pressure for erosion protection works. In order to maintain the beaches, the natural shoreline
processes must continue, including the erosion of the bluffs which supply sand to the shoreline, the
longshore transport of sand to the southwest, and the deposition of sand in the area of Canatara
Park. Wherever possible, the use of development setbacks, the relocation of existing buildings, and
the consolidation of adjacent properties should be utilized rather than the construction of shore
protection structures. Eliminating shore protection structures allows the bluffs to continue to erode
and provides sand to the shoreline.

Long term annual rates of bluff recession vary considerably from zero to more that 0.7 metres per
year. Short term recession rates can be much higher than the historical average due to high lake

levels and severe storms. The process of recession in the bluff areas is continual and the loss of

land is permanent. Bluff areas experiencing recession typically have little vegetative cover on the
slope face, are fronted by narrow beach deposits and have an eroding nearshore lake bottom.

Waves striking man-made structures along the shoreline can result in considerable damage. Unlike
flood damage, where damages result from inundation, wave damages are caused by the force of a
wave striking a structure. Water level fluctuations have a considerable influence on shore erosion,
primarily by exposing different part of the shore to wave action. When lake levels are high, the
beach is inundated and the area of attack of breaking waves moves inland. The effectiveness of the
beach as a defence is reduced and erosion increases rapidly. At low water levels, a wider beach is
exposed and waves break further away from the shore.

More detailed discussions of shoreline processes, shoreline erosion, and design considerations and
alternatives for shore protection structures (specifically those intended to prevent long-term erosion
and stabilize the shoreline) are presented in the supporting document entitled "Design
Considerations for Shore Protection Structures" (Baird,1992). With respect to structures intended
to prevent wave runup damage during high lake level conditions, the interested reader is referred to
previous publications by MNR (1986) and USACOE (1977, 1981).

The following twelve (12) recommendations are summarized from the supporting document entitled
"Design Considerations for Shore Protection Structures" (Baird,1992). Where the construction,
reconstruction or upgrading of protection works is meant to support the development or

redev elopment of adjacent lands, these structures should be designed by a qualified prof essional
engineer with experience on the Great Lakes.

1. In areas subject to moderate to severe long term erosion (average recession rate greater
than 0.3 metres per year), and/or where the potential for property damage is great (for
example, Brights Grove), an engineered sloping rubblemound revetment is the recommended
erosion protection structure. The design of any revetment should consider the long term
erosion (or downcutting) of the nearshore lake bottom.

2. In many locations within the study area, groynes have been used successfully to widen
recreational beaches and provide protection to the backshore bluff or bank under normal lake
level conditions. How ever, during storm events occuring during periods of high lake levels,
waves can temporarily overrun these beaches and directly attack the backshore bluff
materials. In addition, beach erosion can occur under these conditions leaving the shoreline
vulnerable to damages. Groynes may not provide full protection to the shoreline during
extreme conditions.
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3.

10.

In areas subject to minor long term erosion (average recession rate less than 0.3m/yr), a
rubblemound revetment is the recommended approach, but groynes may be an acceptable
alternative. However, construction associated with groynes requires the permission of the
Ministry of Natural Resources and due to potential negative impacts on neighboring
properties approvals are generally limited to the repair and/or replacement of existing
groynes. Where new groyne construction is approved, these groynes should be prefilled
with suitable beach sand (clean sand and gravel, median grain size, D;; > 0.3 mm) in order
to minimize downdrift impacts. It should be noted that groynes may not provide full
protection to the shoreline during extreme conditions (severe storms at high lake levels).

Offshore breakw aters containing imported beach fill are an alternative that can provide
significant recreational benefits as well as effective erosion protection. This type of
approach is relatively expensive, but should be considered by communities such as Brights
Grove, w here other goals exist besides erosion protection (such as enhanced public access,
improved recreational facilities, protection of municipal facilities, etc.). The primary design
issue associated with this type of project is the potential adverse impacts on the longshore
transport of sand.

Where erosion protection is required to stabilize the shoreline against long term recession,
reflective vertical seawalls, such as steel sheet pile walls, are not recommended. Retaining
walls may be used for wave uprush protection, as discussed below.

Any number of structures may be considered for wave damage protection. These include
revetments and groynes, as discussed above, and retaining walls of various construction
(gabion baskets, steel sheet piling, concrete). Retaining walls should be constructed behind
the active beach zone (i.e. not exposed to direct wave action, and only exposed to wave
runup during extreme conditions (storms at high lake levels)) in order to minimize impacts on
the beach and shoreline processes. In general, these types of structures should only be
considered where a relatively wide beach exists. In addition, the design of these structures
should recognize the dy namic nature of the beach over the full range of lake level

conditions.

With respect to improving the performance of existing shore protection structures, beach
nourishment should be considered in areas where there are groynes which are in good repair
but are not full with sand. Consideration should also be given to replacing reflective vertical
seaw alls with sloping rubblemound revetments. At a minimum, existing seawalls should be
provided with toe protection to prevent or reduce the scour by waves at the base of the
wall. In addition, splash pads should be provided to prevent the removal of material from
behind the wall by overtopping w aves.

Shoreline erosion protection works will generally require regular maintenance to ensure
continued performance levels and structura stability.

From a theoretical perspective, regional beach nourishment w ould be a desirable protection
alternative with respect to maintaining/enhancing the natural shoreline processes. A
nourishment scheme would involve placing in the order of 10,000 to 20,000 cubic metres
of sand on the shoreline each year, and could involve "recycling" sand from Canatara Park.
It is recommended that this approach be investigated in more detail with respect to its
economic and technical feasibility, as well as implementation issues such as permitting.

Bluff stabilization works have been undertaken at some locations within the study area
through the regrading and/or terracing of the shoreline bank to achieve a more gradual and
stable slope. Although limited research has been done along the Great Lakes on effective
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means of slope stabilization, it is generally accepted that bank regrading requires site specific
investigation and should attempt to achieve a 3 horizontal to 1 vertical slope, use erosion protection
works constructed along the toe of the bank outside of the active beach zone, and utilize drainage
improvements to contain and direct surface water. Care is required to ensure that the sides of the
regraded area are gradually shaped to provide a transition slope from neighboring slopes. Due to
the scale of the work required, the property needs substantial frontage with a low erosion rate to be
considered feasible. Special attention to the subsurface drainage is critical as groundwater seepage
zones may be interrupted by the work. The timing of establishing the vegetative cover is also
crucial to the success of the project.

11. Drainage improvements both for surface and subsurface will enhance bank stability,
especially where groundw ater seepage is a concern. When water is artificially collected, the
outlet needs to be taken to an appropriate location where erosion protection is provided and
gully development is prevented. Subsurface drainage improvements should de-w ater the
bluff and help to reduce bank movement during extreme precipitation and high soil moisture
conditions. " French drains" have been used effectively along the top of the bluffs as a
means to intercept both surface runoff and shallow groundw ater seepage. These drains
consist of perforated drainage pipe laided at the bottom of an excavated trench of varying
depth (depending on site conditions) and backfilled to the surface with clear stone. The
water collected by this system is then carried in a non-perforated pipe down the bluff face
to beach level or to an appropriate storm drainage system.

12. Vegetative growth on banks is encouraged to promote stabilization and reduce the effects of
rain impact and surface water runoff erosion. Grasses and shrubs are best suited for bluff
slopes where bank movement is likely to continue due to erosion of the toe of the bluff by
wave action. Vegetation acts to remove moisture from the bluff through evapotranspiration
and root systems act to bind soil particles. Groundwater seepage areas along the bluff face
can be planted using moisture tolerant species. The publication "The Role of Vegetation in
Shoreline Management" (Environment Canada and United States Army Corps of Engineers),
is an excellent reference for more information.

2.4 Implementation of Protection Works Recommendations

a) A co-ordinated approach for erosion protection (by community or subdivision) is
recommended. The combined resources of several property ow ners reduces the overall cost
of the project and protection works of extended length and similar construction improve
structure performance. In many areas, a community approach is the only effective means of
addressing the erosion hazard.

b) Prior to design, the ow nership of the land on which the structure is to be built should be
clearly established by the landowner.

c) The design of structures located above the 100 year flood level that are intended to provide
protection from wave runup and storm damage should follow guidance presented in MNR
(1986) and/or USACOE (1978, 1981). The design of these structures should recognize the
dynamic nature of the beach w hich fronts the structure.

d) The design of structures which extend below the 100 year flood level and/or that are
intended to stabilize the shoreline against continuing erosion should be prepared by a
professional engineer with experience and qualifications in coastal engineering. The design
of these structures must consider the erosion of the nearshore lake bottom, as well as the
dynamic nature of the beach.
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e)

f)

h)

Any application to construct shoreline erosion protection works should be accompanied by a
detailed description of the site and proposed work, and an impact assessment which
demonstrates the following points:

- the proposed works will not increase the long term shoreline erosion rate at adjacent
properties,

- the proposed works will not adversely aff ect longshore sand transport rates,

- the proposed works will not adversely affect adjacent structures and property, and

- the proposed works will not adversely affect the shoreline ecosystem.

Any application for shoreline erosion protection w orks, including the impact assessment,
should be circulated to all property ow ners within 150 metres of the property boundaries in
question to solicit their written comments prior to the responding to the applicant.

Quality control during construction is an essential component of a successful project, and
suitable construction observation services should be provided.

Monitoring of completed projects should be completed annually, and following severe
storms, such that potential problems can be identified and any required maintenance can be
completed before excessive and unrepairable damage occurs.
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Section 3 Shoreline Management Strategy

The prevention component of the Shoreline Management Plan will be outlined through a shoreline
management strategy for the study area. The strategy will be directed by the prevention approach
articulated through the Province of Ontario's Natural Hazards Management Program and Policies.
However, the implementation of provincial goals and objectives within the study area must be
balanced against local shoreline conditions. The shoreline development policy will provide direction
to the City of Sarnia and the Township of Plympton on shoreline flood and erosion issues as they
relate to land use planning and development.

3.0 Natural Hazards Management

Within Ontario, directing development to areas outside of flood, erosion and dynamic beach
susceptible lands or to the less hazardous portions of these areas, is the preferred approach. In
doing so, municipalities reduce the need for costly protection and emergency response measures.
At the same time, this ensures that existing natural hazards are not aggravated or that new natural
hazards or environmental impacts are not created on adjacent lands. In many municipalities, this is
achieved by the acquisition of highly sensitive and natural hazards vulnerable areas, or by returning
these areas to a natural state. In doing so, this establishes a netw ork of undeveloped areas suitable
for inclusion in the municipality's greenspace or parks system, thereby enhancing the quality of life.
The basic objectives of natural hazards management are:

- minimizing risks to life, property damage, social disruption and adverse
environmental impacts; and,

- ensuring a coordinated and environmentally sound approach to the wise use and
management of lands susceptible to natural hazards in a manner integrated with land
use planning.

The following eight (8) principles are applied to achieve program objectives:
NATURAL HAZARD MANAGEMENT PROGRAM PRINCIPLES

1. Proper natural hazards management requires the simultaneous recognition and addressing of
natural hazards and ecosystem integrity in a manner integrated with land use planning;

2. Effective natural hazards management can only occur on a comprehensive shoreline (littoral cell
or shoreline sediment com part ment) or watershed basis with due consideration given to physical
processes, effects of adjacent development and associated environmental impacts;

3. Local conditions (geophysical, hydrological, environmental, economic and social characteristics)
vary from one stretch of shoreline to another and one watershed to another, and accordingly,
should be taken into account in the planning and managing of areas susceptible to natural
hazards;

4. The degree of risk (threat to life and property damage) can vary from shoreline to shoreline and
watershed to watershed; the potential for development to safely occur may exist in some
locations and may be too hazardous in other locations;

5. Development susceptible to natural hazards or which will cause or aggravate natural hazards
threats to existing and/or approved uses and areas or which will cause adverse environmental
impacts should not be permitted to occur unless the natural hazards and/or environ mental
impacts have been addressed;
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6. Where development may be permitted, the development be directed to the least hazardous
portions of the areas of natural hazards to minimize the potential risks to life and property
damages and to reduce costs associated with addressing the hazards and emergency response;

7. Where development may be permitted within the natural hazards susceptible areas such
developments will be undertaken in an environmentally sound manner in recognition of other
resource values; and

8. Natural hazards management and land use planning are distinct yet related activities that require
overall coordination on the part of municipalities and other government agencies.

3.1 Development of Provincid Shoreline Policy

In response to flood and erosion damages experienced around the Great Lakes during high lake level
conditions of the mid-1980's and following the recommendations of the Ontario Shoreline
Management Review Committee in 1986, the Ministry of Natural Resources (MNR)in 1987,
formally identified that shoreline development was a matter of "provincial interest" and began
preparation of a policy statement under section 3 of the Planning Act.

The policy statement was completed and adopted by the Ministry's Policy Committee headed by the
Assistant Deputy Minister, in May of 1990 as an internal ministry policy. Ministry approval was
reaffirmed in June of 1992 and September of 1993. Prior to review by the Ontario Cabinet and
release for public review and consultation in 1991, the Ontario Government began a process to
reform the planning system in the province.

After tw o years of public consultation, the Sewell Commission on Planning and Development
Reform in Ontario submitted its final report on planning reform in June 1993. In response to the
recommendations of the Sewell Commission, the Ministry of Municipal Affairs in May of 1994,
released a package of legislation, policy statements and administrative changes to the planning
system in Ontario.

The Comprehensive Set of Policy Statements were released on May 18, 1994 after receiving
approval from the Cabinet of the Ontario Government. These policies were issued under section 3
of the Planning Act and came into effect on March 28, 1995 as part of Bill 16 3 w hich included
amendments to the Planning Act as well as several other pieces of legislation. These policies
replaced several existing policy statements and introduced new policies on natural heritage,
environmental protection and hazards, agriculture and conservation. Policies to address
development adjacent the shorelines of the Great Lakes w ere included w ithin Section A - Natural
Heritage, Environmental Protection and Hazard Policies.

The provincial policies were again revised with changes to the Planning Act under Bill 20 in the
spring of 1996. The Provincial Policy Statement maintained the overal intent of the previous
policies regarding public health and safety. Policies to address development adjacent the shorelines
of the Great Lakes are contained under Section 3.

3.2 Provincial Policy Outline
Relevant excerpts from the Provincial Policy Statement (May 22, 1996 ) related to the Great Lakes

shorelines are reproduced and decribed in greater details with reference to the shoreline of the study
area.
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I. Principles

Ontario's long term economic and environmental health depends on:

3.1

3.2

3.3

1. Promoting efficient development and land use which stimulate economic growth w hile protecting the
environment and public health.
2. Protecting resources for their economic and environm ental benefits.
&, Reducing the potential for long term public cost or risk to Ontario's residents by directing development
aw ay from areas w here there is a risk to public health or safety or of property damage.
Il. Policies

3. Public Health and Safety

Development will generally be directed to areas outside of:
- hazardous lands adjacent to the shorelines of the Great Lakes - St. Lawrence River System which
are impacted by flooding, erosion, and/or dynamic beach hazards.

Development and site alteration will not be permitted within:
- defined portions of the dynamic beach.

Except for those areas identified in 3.2, development and site alt eration may be permitted in

hazardous areas, provided that all of the follbwing can be achieved:

- the hazards can be safely addressed;

- new hazards are not created and existing hazards are not aggravated;

- no adverse environmental impacts will result;

- vehicles and people have away of safely entering and exiting the area during times of flooding,
erosion and other emergencies;

- the development is carryed out in accordance with established standards and procedures; and,

- the development does not involve institutional uses or essential emergency services or the
disposal, manufacture, treatment or storage of hazardous substances.
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IV. Implementation/Interpretation

This provincial policy statement is issued under Section 3 of the Planning Act by the Ministry of Municipal
Affairs and Housing, in conjunction with other ministries. Section 3 of the Planning A ct requires that, in
exercising any authority that affects planning matters, planning authorities " shall have regard to" policies
adopted under the Act.

These policies should be read in their entirety, and all applicable policies applied to each situation. Nothing
in these policies is intended to prevent planning authorities from going beyond the minimum standards
established in any of these policies, unless doing so would conflict with any other policy.

1. Once the policy statement comes into effect, planning authorities "shall have regard to" the policies in
mak ing decisions on all applications w hich w ere com menced on or after March 28, 1995 and in
respect of w hich no decision has been made.

2. Implementation guidelines are advisory and will provide information on the meaning of the policies.

3. Ministries w ill provide available information to planning jurisdictions on matters of provincial
significance outlined in policy statem ents, and may assist planning jurisdictions in mapping these
matters and developing their policies.

4. These policies are to be applied in dealing with planning matters. Official plans will integrate all
applicable provincial policies and apply appropriate land use designations and policies. Where
applications are submitted under the Planning Act and any other act, all applicable policies and
provisions should apply where reasonable.

6. The Province will identify performance indicators for measuring the effectiveness of some or all of the
policies, and monitor their implementation. Municipalities are encouraged to establish performance
standards to monitor the implementation of the policies in their official plans.

DEFANITIONS

The Provincial Policy Statement includes definitions which provide further description of the
hazardous lands and direction on delineation of the flooding, erosion and dynamic beach hazard
limits.

Hazardous Lands:

means property or lands that could be unsafe for development due to naturally occurring processes. Along
the shorelines of the Great Lakes - St. Law rence River Sy stem, this m eans the land, including that covered
by w ater, between the international boundary, where applicable, and the furthest landward limit of the
flooding, erosion or dynamic beach hazard limits.

Development:

means the subdivision of land, a change in land use, or construction of buildings and structures, requiring
approval under the Planning Act; but does not include activities that create or m aintain infrastructure
authorized under an environmental assessment process; or works subject to the Drainage Act.
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Flooding hazards:
means the inundation of areas adjacent to a shoreline and not ordinarily covered by water. Along the Great
Lakes - St. Lawrence River System, the flooding hazard limit is based on the 100 year flood level plus an
allowance for wave uprush and other w ater related hazards.

One Hundred year flood level:

for the shorelines of the Great Lakes, means the peak stillwater level, resulting from combinations of mean
monthly lake levels and wind setups, which is equalled or exceeded in 1% of all years.

Wave uprush:

means the rush of water up onto a shoreline or structure following the breaking of a wave; the limit of
w ave uprush is the point of furthest landw ard rush of w ater onto the shoreline.

Erosion hazards:

means the loss of land, due to human or natural processes, that poses athreat to life and property. The
erosion hazard limit is determined using the 100 year erosion rate (the average annual recession extended
over a hundred year time span), an allowance for slope stability, and/or an erosion allow ance (eg. toe and
erosion protection).

Established standards and procedures:
means the following:

Floodproofing standard, which means the combination of measures incorporated into the basic design
and/or construction of buildings, structures, or properties to reduce or eliminate flooding hazards associated
with wave uprush and other water related hazards along the shorelines of the Great Lakes - St. Lawrence
River System.

Protection works standard, which means the combination of non-structural or structural works and
allowances for slope stability and flooding/erosion to reduce the damages caused by flooding, erosion, and
other w ater related hazards, and to allow access for their maintenance and repair.

Access standard, which means a method or procedure to ensure safe vehicular and pedestrian movement,
and access for the maintenance and repair of protection works, during times of flooding, erosion and/or
other w ater related hazards.

Dynamic Beach Hazards:

means areas of inherently unstable accumulations of shoreline sediments along the Great Lakes - St.
Law rence River System. The dynamic beach hazard limit includes the flooding hazard limit plus a dynamic
beach allow ance.

Defined portions of a dynamic beach:

means those portions of the dynamic beach w hich are highly unstable and/or critical to the natural
protection and maintenance of the first main dune feature and/or beach profile, where any development or
site alteration would create or aggravate flooding or erosion hazards, cause updrift and/or downdrift
impacts and/or cause environmental impacts.
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3.3 Local Conditions

The principles of Natural Hazards Management outlined under Section 3.0 recognize that local
conditions and degree of development risk vary from shoreline to shoreline. The local conditions of
the study area shoreline w hich need to be considered fall into three categories as they relate to
development, natural processes and shoreline recession and erosion.

DEVELOPMENT AND TRENDS

There are approximately 1000 individual properties fronting on the shoreline within the study area.
The majority of these properties are developed with single family residential dwellings. Several
cottage communities are located at the northeast section of the study area. Municipal and
conservation authority operated parks form the majority of public open space along the shoreline.
Municipal road allowances running parallel or perpendicular to the shoreline provide significant
additional public access. In general, the shoreline is fully developed with few areas available for
subdivision development or multi-lot severances.

The development trend in the cottage communities has been to convert from seasonal use to
permanent year round residential use. These conversions have often been accompanied by
increases in living space through the construction of additions. Within permanent residential
development areas, extensive redevelopment of properties has taken place. This redevelopment has
consisted mainly of replacement of older dwellings with new homes. In the City of Sarnia, the
severance and development of larger lakefront properties has been experienced. In Plympton

Tow nship, many vacant lots of record within historic registered plans, have recently been
developed.

In 1992, properties within the County of Lambton w ere reassessed based on market values from
198 8. The reassessment resulted in substantial increases in assessed values for properties fronting
on Lake Huron. In many areas, the assessed value of properties substantially exceeded the value of
dwellings on the lots. It is expected that future purchasers of these properties would be
encouraged to redevelop in order to construct dwellings that match the value of the properties.

The recent provision of municipal services including water and sanitary sewers in Plympton

Tow nship can be expected to encourage the development trends outlined above. These services
have been partially funded by the Province of Ontario as a means to address existing w ater quality
problems related to drinking w ater and beach closures along Lake Huron. The high cost of these
services in Plympton Tow nship can be expected to encourage redevelopment and conversion
trends. It will be important to ensure that redevelopment is directed to the least hazardous portions
of these shoreline properties.

NATURAL SHORHELINE PROCESSES

The predominant form of protection works along the study area shoreline are steel sheet pile
groynes. These structures interrupt the natural movement of littoral materias (the sediments along
the shoreline) to create wider, more stable beaches adjacent the bluffs. The supply of beach
material (sand and gravel) is principally provided by the erosion of the bluffs, although smaller
quantities are also supplied by erosion of the nearshore lake bottom, erosion of gullies, and
discharge from rivers and creeks. As material is deposited in the nearshore area, it is transported
along the shoreline by w aves and wave-induced currents, in a general direction from northeast to
southwest (Kettle Point to Sarnia).

Erosion of the bluffs to the northeast of Brights Grove provides a significant quantity of sediment to
"feed" the beaches to the southwest. Clearly, if all the eroding bluffs to the northeast of Brights
Grove were fully protected, this would have a significant impact on the groyne fields and beaches to
the southw est. The existing protection, how ever, does not fully protect the bluffs from erosion,
particularly during severe storms at high lake levels.
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Groy nes selectively trap the coarser sand and gravel materials and allow the finer silt and clay
sediments to move on. The stability of the beaches is dependent on a continuous supply of sand
from the "updrift" shoreline (i.e. the shoreline to the northeast). Where the movement of
appropriately coarse littoral material is interrupted with greater frequently, existing groyne cells may
fail to remain full in the future resulting in erosion of protective beaches.

SHORELINE RECESSION AND EROSION

Much of the study area shorédline is generally stable with low long term recession rates. The
stability of these areas is typically confirmed by well vegetated bluffs with mature trees and the
presence of wide beaches. Within the study area there are some high risk shoreline areas with
erosion rates greater than 0.3 metres per year. In these areas the bluffs are steep and eroding, and
beaches are narrow or non-existent.

Virtually the entire shoreline is susceptible to recurring damages to protection works and property
resulting from wave impact during high magnitude storm events. Serious loss of property has
resulted through the erosion of beach and bluff materials. Severe storms in March 197 3, November
198 3 and November 1986 caused widespread damages. The costs to private landowners and
municipalities to restore property and protection works have been significant. Development located
in close proximity to the shoreline bluff or protection w orks continues to be susceptible to erosion
damage.
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3.4 Shoreline Development Guidelines

Development guidelines for the study area shoreline will address the principles of Natural Hazards
Management, have regard to the provincial policies, recognize local conditions and encourage
improv ed development and redevelopment practices.

Further direction and clarification on the provincial policy and hazard lands delineation is provided in
the implementation guidelines prepared to support the Provincial Policy Statement.

3.4.1 HAZARDOUS LANDS DELINEATION

Flooding Hazard Limit - The standard used to define the flood hazard limit is the 100 year flood level
plus an allowance for wave uprush and other water related hazards. The recommended allowance
for w ave uprush appropriate for the study area is 15 metres measured horizontally from the 100
year flood line.

Flood Hazard Limit
15 m flood allowance
for wave uprush
100 year flood level j,
normal water level /
00—
Figure 2 Flood Hazard Limit

The 100 year flood level for the shoreline north of Blue Point in Plympton Tow nship is 177.9 metres
G.S.C. (Geodetic Survey of Canada Datum). The 100 year flood level for the shoreline south of
Blue Point is 17 8.0 metres.

Wave uprush is controlled by site specific factors such as nearshore w ater depths, nearshore slopes
and protection works which can vary from property to property. Wave uprush at a specific property
can be determined by conducting studies using accepted engineering principles. In recognition of
local conditions, the boundary of the flood hazard limit can be relocated to reflect site specific
information.
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Erosion Hazard Limit - The standard used to define the erosion hazard limit is the sum of the slope
stability allowance plus 100 times the average annual recession rate measured landward from the
toe of the bluff or a 30 metre erosion allowance measured landward from the top of the bluff
(WHICHEVER IS GREATER).

Erosion Hazard Limit
slope stability allowance . 100year -
recession |
Figure 3 Erosion Hazard Limit
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igure 4 erosion Hazard Limit
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Slope Stability Allowance - The stable slope allowance appropriate for the study area is a horizontal
setback measured landw ard from the toe of the bluff equivalent to 3.0 times the difference in
elevation betw een the first lakeward break in slope and the toe of the bluff.

Slope Stability Allowance
(3 x difference in elevation)

N

e
— "< toe of bluff

Figure 5 Slope Stability Allowance

Slope stability is controlled by site specific factors such as soil type and groundw ater levels which
can vary from property to property. The stable slope allowance can be determined for a specific
property by conducting studies using accepted geotechnica engineering principles. In recognition of
local conditions, the stable slope allowance will be modified to reflect site specific information.

Average annual recession rates were determined by comparing bluff features shown on a historical
shoreline survey from 1934 with features shown on topographic mapping completed in 1989.
Where recession rates are determined using information of similar accuracy and duration such as
registered plans and property surveys, the average annual recession rate will be modified to reflect
the site specific information.

The 30 metre erosion allowance recognizes severa factors including but not limited to the
following:
- uncertainties in recession rate data, nearshore downcutting processes, wave data, shoreline
processes;
- limited design life of protection w orks;
- inability to enforce long-term maintenance requirements;
- someuncertainty with respect to structure performance (armourstone stability, wave
overtopping, toe scour);
- condition and eff ectiveness of any adjoining protection w orks;
- provision of an environmental buffer strip along the shoreline; and,
- allows for access during emergencies
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3.4.2 MANAGEMENT AREA DELINEATION

Prohibiting or restricting development w ithin the Hazardous Lands will protect new development
from the shoreline hazards. Implementation of the provincial policy is straightforward when dealing
with new development related to subdivision development and multi-lot severances. However,
applying shoreline guidelines to existing developments or existing undeveloped lots becomes more
complex. For this reason, the standards used to define the Hazard Land Limits, are further classified
into Management Areas, in order to address local conditions within the context of Natural Hazards
Management principles and provincial policies.

Management areas will be based on the characteristics of the shoreline related to bluff height and
beach development. Within high bluff areas (bluff height greater than 5 metres) management areas
utilize criteria outlined under the erosion hazard limit. In low bluff and beach areas (bluff height less
than 5 metres) management areas utilize a combination of criteria outlined under both the erosion
hazard limit and the flooding hazard limit.

Community Prescription maps located in Section 4 of the SMP show the delineation of both
Shoreline Area 1 and Shoreline Area 2 on each shoreline property as described below.

HIGH BLUFF AREAS
Shoreline Area 1 - That area of the shoreline between the water's edge and aline defined by the

stable slope allowance including the beach, the face of the bluff and the table land extending from
the top of the bluff to the limit of the slope stability allow ance.

Shoreline Area 1

Slope Stability Allowance

N

igure 6 High Blurt Areas
Shoreline Area 1

Shoreline Area 1, delineated by the slope stability allow ance, identifies the area of greatest erosion
concern where the bluff may be susceptible to massive failure in the form of slumping and sliding.
Bluff movement or instability can occur in many ways but is generally the result of:

- changes in slope configuration (steepness or inclination)
- increases in loading on a slope (structures or filling near the crest)
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- changes in drainage of the soil which create higher water levels or water pressures (heavy
rainfall, blocked drainage, broken service connections)
- loss of vegetation

Bluff movement can occur over arelatively short period of time and often with little warning.
Where existing dw ellings become at risk or are damaged by bluff instability, movement of these
structures becomes an emergency operation. Access to properties with buildings damaged by bluff
movement can be restricted due to additional equipment loading and proximity to top of bluff.
These factors increase the emergency cost of moving the structure.

Shoreline Area 2 - That area of the shoreline between Shoreline Area 1 and a line defined by the
slope stability allow ance plus the distance that the shoreline is estimated to recede over a 100 year
period or, a 30 metre erosion alowance measured landward from the top of the bluff (erosion
hazard limit).

Erosion Hazard Limit
Shoreline Area 1 Shoreline
(Slope Stability Allowance) Area 2
Figure / High Blurt Areas

Shoreline Area 2

Shoreline Area 2, delineated by 100 years of erosion, addresses the long term recession of the
bluff. The 30 metre erosion allowance addresses uncertainties associated with natural shoreline
processes and the performance of protection works.
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LOW BLUFF AND BEACH AREAS

Shoreline Area 1 - That area of the shoreline between the water's edge and aline defined by the

100 year flood level plus an alowance for wave uprush and other water related hazards (flooding
hazard limit).

Flood Hazard Limit

A4

Shoreline Area 1
(wave uprush)

100 year flood level 3 /

normal water level /

A4

igure o Low Blurt and Beach Areas
Shoreline Area 1

The lands adjacent the shoreline susceptible to wave uprush have historically experienced erosion
with damages to protection works and resultant property losses. During high lake level periods,
beaches become submerged. During storm events, lake levels increase further due to wind setup
allowing larger and more powerful w aves to reach the bluffs and protection works. Where buildings
and structures are located within the wave uprush area, protection works and the existence of
beach materials become vital. Where protection w orks are damaged or fail entirely during high
magnitude storm events, significant erosion damages to property and buildings can take place.
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Shoreline Area 2 - That area of the shoreline between Shoreline Area 1 and a line defined by the
100 year flood level plus a 30 metre erosion allow ance.

P 30 m erosion allowance
Shoreline Area 1 Shoreline
(wave uprush) Area 2
100 year flood level —1,
normal water level
igure Y Low Blurt and Beach Areas

Shoreline Area 2

Shoreline Area 2 addresses long term recession resulting from beach and bluff erosion. The 30
metre erosion allowance recognizes uncertainties associated with natural shoreline processes and
the performance of protection works. Concerns regarding protection works relate to design life,
maintenance, and condition of adjacent structures. Dwellings constructed landward of Shoreline
Area 2 will not rely on protection w orks to prevent erosion and damage to the building.

A summary of development guidelines applicable to shoreline properties can be foundin Table 1.
This table was derived from discussions of the SCRCA Shoreline Management Advisory Committee.
The table introduces the various development activities which are commonly undertaken on
shoreline properties within the study area and provides direction on the appropriateness of these
activities within each of the delineated management areas. These guidelines can be compared
against the existing municipal planning policies implemented through the Official Plans and
Compreshensive Zoning By-laws for the City of Sarniaand the Township of Plympton. Excerpts
from these policies are reproduced in Appendix A.

It is important to note that any activities on shoreline properties must adhere to other municipal
planning policies (ie. zoning bydaw setbacks) in effect.
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Table 1
SHORELINE DEVELOPMENT GUIDELINES
Shoreline Area 1

Development Type Shoreline Area 2

repairs/maintenance - permitted - permitted
interior alterations - permitted - permitted
additions’ - could be permitted - could be permitted

unattached garages

septic systems

new dw ellings

rebuilding of dwelling

destroyed by forces

provided no further
encroachment lakew ard
and flooding and/or erosion
hazards are appropriately
addressed®

should not be permitted

should not be permitted

should not be permitted

could be permitted
provided that flooding
and/or erosion hazards are
appropriately addressed?

provided no
encroachment into Area 1

- could be permitted
provided that flooding
and/or erosion hazards are
appropriately addressed?

- could be permitted
provided that flooding
and/or erosion hazards are
appropriately addressed?

- could be permitted
provided that flooding
and/or erosion hazards are
appropriately addressed?

- could be permitted
provided that flooding
and/or erosion hazards are
appropriately addressed?

other than flooding

and/or erosion - should not be permitted

should not be permitted

severances and
subdivisions - should not be permitted - could be permitted

provided that flooding

infilling severances

appropriately addressed?

' It will be necessary for the municipalities to further define the concept of additions w hen in corporating shoreline policies
into their planning documents. The size, location and hazards associated with existing development within the study
area can vary considerably. In orderto reduce the potential damage costs, limits should be imposed on the size of
additions permitted in each of the management areas. Permissible addition sizes could be based on a maximum
percentage increase in the size of the existing dwelling ora maximum area (square footage)increasein the size of the
existing dwelling.

Addressing the flooding and/or erosion hazards in conjunction with the development or redevelopment of a shoreline
property can take the form of structural or non-structural measures, ora combination of these measures meant to
reduce potential damages. These measures may include (but are not limited to) moveable dwelling designs, dwelling
relocation, bluff stabilization measures, protection w orks, drainage, and beach nourishment. Where protection works
are proposed as a means to address the hazards, these works should meet established standards and procedures. The
various hazards to be addressed in each of the management areas are described in detail under Section 3.4.2.

and/or erosion hazards are
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WOODROWE AVENUE - ANDOVER LANE
(Lots 68 to 65, Front Concession)
City of Sarnia

Map Sheets #7 and #8 (Measurement Numbers 032-049)

Shoreline Characteristics

beach - sand beach typically + 15 metres wide at normal summer water levels, becoming

narrower during periods of high lake levels

bluff - low bluff; natural bluff composed of sand materials w hich are part of a massive natural

sand deposit w hich formed a recurved spit from the St. Clair River to approximately
Telfer Sideroad

development - permanent residential development located at and along the top of bluff

protection works - steel sheet-pile groynes; some groynes supplemented with vertical sheet-

pile seawalls

Erosion Issues

long term top of bank recession rate is generally < 0.3 metres/year

beach erosion and wave uprush damage

historical damages to protection works and property during high magnitude storm events
turbulence created by wave reflection off vertical seaw alls and groy nes may contribute to
removal of beach materials

during storm events, w ave action can temporarily overrun the beach and directly attack the
shoreline bluff and protection works

Objective of Protection Works

limit storm wave uprush and damage
provide recreational beach

Recommendations

maintain existing groynes

during periods of high lake levels, "nourish" existing groyne cells with suitable beach sand
(clean sand and gravel, D;, > 0.3mm)

damaged seawalls should be replaced with sloping rubblemound revetments

where additional protection form wave uprush is necessary, recommended approach is
rubblemound revetment

for more detailed information and guidance, refer to the supporting document entitled Design
Considerations for Shore Protection Structures (Baird,1992), and MNR(1986) and USACOE
(1977, 1981)

Management Area Delineation

Shoreline Area 1 - between the water's edge and aline defined by the 100 year flood line

plus a 15 metre wave uprush dlowance (Flood Hazard Limit)

Shoreline Area 2 - between Shoreline Area 1 and a line defined by the 100 year flood line

plus a 30 metre erosion allow ance.



Woodrowe Ave-Andover Ln

N\
DN
LN

Legend

+ Shoreline Area 1

100 m
(Air Photos - April 1988)

Shoreline Area 2

(e:\sar_shor\woodrowe.cmd)

Figure 10



33 SCRCA Shoreline Management Plan
(November 1996)

BEACH LANE - GRANT STREET - TUDOR CLOSE - EDGEWATER CRESCENT
(Lots 64 to 56, Front Concession)

City of Sarnia

Map Sheets #7 and #8 (Measurement Numbers 050-08 8)

Shoreline Characteristics

beach - sand beach typically + 10 metres wide at normal summer water levels, becoming
narrower during periods of high lake levels

bluff - low bluff; natural bluff composed of sand materials w hich are part of a massive natural
sand deposit w hich formed a recurved spit from the St. Clair River to approximately
Telfer Sideroad

development - permanent residential development located at and along the top of bluff

protection works steel sheet-pile groynes; many groy nes supplemented with vertical sheet-
pile seawalls and sheet-pile and concrete retaining walls
- broken concrete and other construction materials used in sloping

rubblemound revetment at some locations
Erosion Issues

- long term top of bank recession rate is generally < 0.3 metres/year

- beach erosion and wave uprush damage

- historical damages to protection works and property during high magnitude storm events

- turbulence created by wave reflection off vertical seaw alls and groy nes may contribute to
removal of beach materials

- during storm events, wave action can temporarily overrun the beach and directly attack the
shoreline bluff and protection works

Objective of Protection Works

- limit storm wave uprush and damage
- provide recreational beach

Recommendations

- vertical seaw alls and retaining w alls are not recommended

- maintain existing groynes

- during periods of high lake levels, "nourish" existing groyne cells with suitable beach sand
(clean sand and gravel, Dy, > 0.3mm)

- damaged seawalls should be replaced with sloping rubblemound revetments

- where additional protection form wave uprush is necessary, recommended approach is
rubblemound revetment

- for more detailed information and guidance, refer to the supporting document entitled Design
Considerations for Shore Protection Structures (Baird,1992), and MNR(1986) and USACOE
(1977, 1981)

Management Area Delineation

Shoreline Area1 - between the water's edge and aline defined by the 100 year flood line
plus a 15 metre wave uprush dlowance (Flood Hazard Limit)
Shoreline Area2 - between Shoreline Area 1 and a line defined by the 100 year flood line

plus a 30 metre erosion allow ance.
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BRAEMAR LANE - HAIGHT LANE - LAKE HURON PARKWAY
(Lots 55 to 53, Front Concession)
City of Sarnia

Map Sheet #8 (Measurement Numbers 089-102)
Shoreline Characteristics

beach - sand beach typically + 10 metres wide at normal summer water levels, becoming
narrower during periods of high lake levels

bluff - low bluff; natural bluff composed of sand materials w hich are part of a massive natural
sand deposit w hich formed a recurved spit from the St. Clair River to approximately
Telfer Sideroad
- in many areas the natural slope has been replaced with bluff stabilization measures
(grading, filling, etc.) due to past erosion events

development - permanent residential development located at the top of bluff and on the
bluff face
protection works - steel sheet-pile groynes supplemented with vertical sheet-pile seawalls

Erosion Issues

- long term top of bank recession rate is generally < 0.3 metres/year

- beach erosion and wave uprush damage

- historical damages to protection works and property during high magnitude storm events

- turbulence created by wave reflection off vertical seaw alls and groy nes may contribute to
removal of beach materials

- during storm events, wave action can temporarily overrun the beach and directly attack the
shoreline bluff and protection works

Objective of Protection Works

- limit storm wave uprush and damage
- provide recreational beach

Recommendations

- vertical seaw alls and retaining w alls are not recommended

- maintain existing groynes

- during periods of high lake levels, "nourish" existing groyne cells with suitable beach sand
(clean sand and gravel, Dy, > 0.3mm)

- supplement or replace existing seawalls with sloping rubblemount revetments

- as part of overall shoreline protection scheme, property ow ners should consider relocation of
existing dwellings currently located on the bluff face

- for more detailed information and guidance, refer to the supporting document entitled Design
Considerations for Shore Protection Structures (Baird,1992), and MNR(1986) and USACOE
(1977, 1981)

Management Area Delineation

Shoreline Area1 - between the water's edge and aline defined by the 100 year flood line
plus a 15 metre wave uprush dlowance (Flood Hazard Limit)
Shoreline Area2 - between Shoreline Area 1 and a line defined by the 100 year flood line

plus a 30 metre erosion allow ance.
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HILLCREST DRIVE - NESBIT DRIVE - LAKESHORE ROAD - CORONATION LANE
(Lots 52 to 46, Front Concession)

City of Sarnia (formerly Town of Clearwater)

Map Sheets #8 and #9 (Measurement Numbers 103-131)

Shoreline Characteristics

beach - sand beach typically + 10 metres wide at normal summer water levels, becoming
narrower during periods of high lake levels

bluff - low bluff; natural bluff composed of sand materials w hich are part of a massive natural
sand deposit w hich formed a recurved spit from the St. Clair River to approximately
Telfer Sideroad

development - permanent residential development located at and along the top of bluff

protection works steel sheet-pile groynes; many groy nes supplemented with vertical sheet-
pile seawalls and sheet-pile and concrete retaining walls
- broken concrete and other construction materials used in sloping

rubblemound revetment at some locations
Erosion Issues

- long term top of bank recession rate is generally < 0.3 metres/year

- beach erosion and wave uprush damage

- historical damages to protection works and property during high magnitude storm events

- turbulence created by wave reflection off vertical seaw alls and groy nes may contribute to
removal of beach materials

- during storm events, wave action can temporarily overrun the beach and directly attack the
shoreline bluff and protection works

Objective of Protection Works

- limit storm wave uprush and damage
- provide recreational beach

Recommendations

- vertical seaw alls and retaining w alls are not recommended

- maintain existing groynes

- during periods of high lake levels, "nourish" existing groyne cells with suitable beach sand
(clean sand and gravel, Dy, > 0.3mm)

- damaged seawalls should be replaced with sloping rubblemound revetments

- where additional protection form wave uprush is necessary, recommended approach is
rubblemound revetment

- for more detailed information and guidance, refer to the supporting document entitled Design
Considerations for Shore Protection Structures (Baird,1992), and MNR(1986) and USACOE
(1977, 1981)

Management Area Delineation

Shoreline Area1 - between the water's edge and aline defined by the 100 year flood line
plus a 15 metre wave uprush dlowance (Flood Hazard Limit)
Shoreline Area2 - between Shoreline Area 1 and a line defined by the 100 year flood line

plus a 30 metre erosion allow ance.
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LAKESHORE ROAD
(Modeland Road to Blackw ell Sideroad - Lots 45 to 37, Front Concession)
City of Sarnia (formerly Town of Clearwater)

Map Sheets #9 and #10 (Measurement Numbers 132-169)
Shoreline Characteristics

beach - sand and gravel beach typically £ 10 metres wide at normal summer w ater levels,
becoming narrower during periods of high lake levels

bluff - low bluff; natural bluff composed of sand materials w hich are part of a massive natural
sand deposit w hich formed a recurved spit from the St. Clair River to approximately
Telfer Sideroad
- in many areas the natural slope has been replaced with bluff stabilization measures
(grading, filling, etc.) due to past erosion events

development - permanent residential development located at and along the top of bluff

protection works - steel sheet-pile groynes supplemented with vertical sheet-pile seawalls
and sheet-pile and concrete retaining walls
- broken concrete and other construction materials used in sloping
rubblemound revetments at some locations

Erosion Issues

- long term top of bank recession rate is generally < 0.3 metres/year

- beach erosion and wave uprush damage

- recurring damages to protection works and property during high magnitude storm events

- turbulence created by wave reflection off vertical seaw alls and groy nes may contribute to
removal of beach materials

- during storm events, wave action can temporarily overrun the beach and directly attack the
shoreline bluff and protection works

Objective of Protection Works

- limit storm wave uprush and damage
- provide recreational beach

Recommendations

- vertical seawalls and retaining w alls are not recommended

- maintain existing groynes; during periods of high lake levels, "nourish" existing groyne cells
with suitable beach sand (clean sand and gravel, Dy, > 0.3mm)

- sloping rubblemound revetment is the recommended approach to protect shoreline from
erosion; supplement or replace existing seawalls with sloping rubblemount revetments

- as part of overall shoreline protection scheme, property ow ners should consider relocation of
existing dwellings currently located close to the top of the bluff

- for more detailed information and guidance, refer to the supporting document entitled Design
Considerations for Shore Protection Structures (Baird,1992), and MNR(1986) and USACOE
(1977, 1981)

Management Area Delineation

Shoreline Area 1 - between the water's edge and aline defined by the 100 year flood line
plus a 15 metre wave uprush dlowance (Flood Hazard Limit)
Shoreline Area 2 - between Shoreline Area 1 and a line defined by the 100 year flood line

plus a 30 metre erosion allow ance.
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LAKESHORE ROAD (Blackw ell Sideroad to Telfer Sideroad - Lots 36 to 28, Front Concession)
City of Sarnia (formerly Town of Clearwater)

Map Sheets #10 and #11 (Measurement Numbers 170-207)
Shoreline Characteristics

beach - sand and gravel beach typically + 5 metres wide at normal summer w ater levels,
becoming narrower during periods of high lake levels
- virtually no beach sand present in some areas; till material making up the lakebed is
regularly exposed at the water's edge
bluff - natural bluff composed of sand materials which are part of a massive natural sand
deposit which formed a recurved spit from the St. Clair River to approximately Telfer
Sideroad
- in many areas the natural slope has been replaced with bluff stabilization measures
(grading, filling, etc.) due to past erosion events
development - permanent residential development located at and along the top of bluff
protection works - steel sheet-pile groynes supplemented with vertical sheet-pile seawalls
and sheet-pile and concrete retaining walls

Erosion Issues

- long term top of bank recession rate is generally < 0.3 metres/year

- beach erosion and wave uprush damage

- recurring damages to protection works and property during high magnitude storm events

- turbulence created by wave reflection off vertical seaw alls and groy nes may contribute to
removal of beach materials or prevent deposition of beach materials

- with the absence of beach materials, the nearshore lakebottom is exposed to erosion
(downcutting); as the nearshore becomes progressively deeper, the shoreline is exposed to
increasingly severe wave attack and potential storm damages

Objective of Protection Works

- stabilize shoreline from future erosion
- limit storm wave uprush and damage
- provide recreational beach

Recommendations

- vertical seawalls and retaining w alls are not recommended

- engineered rubblemound revetment is the recommended approach to protect shoreline from
erosion; supplement or replace existing seawalls with sloping rubblemount revetments;
revetment design must consider beach stability and erosion (dow ncutting) of the nearshore
lakebottom

- maintain existing groynes; during periods of high lake levels, "nourish" existing groyne cells
with suitable beach sand (clean sand and gravel, D;; > 0.3mm)

- as part of overall shoreline protection scheme, property ow ners should consider relocation of
existing dwellings currently located close to the top of the bluff

- for more detailed information and guidance, refer to the supporting document entitled Design
Considerations for Shore Protection Structures (Baird,1992), and MNR(1986) and USACOE
(1977, 1981)

Management Area Delineation

Shoreline Area 1 - between the water's edge and aline defined by the 100 year flood line
plus a 15 metre wave uprush dlowance (Flood Hazard Limit)
Shoreline Area 2 - between Shoreline Area 1 and a line defined by a 30 metre erosion

allowance measured from the top of the bluff/bank (Erosion Hazard Limit)



Lakeshore Road
(Blackwell Sideroad - Telfer Sideroad)

Legend
------ Shoreline Area 1

--- Shoreline Area 2

¢ HURON

LAK

(Air Photos - April 1988)

(e:\sar_shor\lake_rd2.cmd)

Figure 15



43 SCRCA Shoreline Management Plan
(November 1996)

HURON SHORES DRIVE - OLD LAKESHORE ROAD
(Telfer Sideroad to the Cull Drain)
City of Sarnia (formerly Town of Clearwater)

Map Sheet #11 (Measurement Numbers 208-219)
Shoreline Characteristics

beach - sand and gravel beach typically very narrow at normal summer water levels
- no beach present during periods of higher lake levels

bluff - grass covered bank; slope materials made up of poorly draining clay fill; broken
concrete and fill dumped over bank to replace eroded slope

development - shoreline bank with paved walkway and paved roadway above are
contained within municipal road allowance
- permanent residential development located south of road allowance on
Huron Shores Drive and Old Lakeshore Road

protection works

vertical steel sheet-pile seawall and groynes; approximately 150 metre
length of seawall along paved roadway replaced with sloping rubblemound
revetment

- groynes badly damaged by abrasion and ice loading

- remaining seawall has collapsed in several areas

Erosion Issues

- long term top of bank recession rate is generally < 0.3 metres/year

- beach erosion and wave uprush damage

- historical damages to protection works, municipal infrastructure and property during high
magnitude storm events

- with the absence of beach materials, the nearshore lakebottom is exposed to erosion
(downcutting); as the nearshore becomes progressively deeper, the shoreline is exposed to
increasingly severe wave attack and potential storm damages

Objective of Protection Works

- stabilize shoreline from future erosion
- limit storm wave uprush and damage
- provide recreational beach

Recommendations

- vertical seawalls and retaining w alls are not recommended

- engineered rubblemound revetment is the recommended approach to protect shoreline from
erosion; supplement or replace existing seaw alls with sloping rubblemount revetments

- revetment design must consider beach stability and erosion (downcutting) of the nearshore
lakebottom

- for more detailed information and guidance, refer to the supporting document entitled Design
Considerations for Shore Protection Structures (Baird,1992), and MNR(1986) and USACOE
(1977, 1981)

Management Area Delineation

Shoreline Area 1 - between the water's edge and aline defined by the 100 year flood line
plus a 15 metre wave uprush dlowance (Flood Hazard Limit)